INTRODUCTION
River mouths and shallow areas in the lake showed higher total metal concentrations than offshore deeper areas. Apart from natural metal levels, varied urban activities and wastes greatly contribute to the lake metal pollution as shown by high Pb and Zn levels in sediments, around Kisumu and Homa Bay areas. Other comparatively high values and variations could be attributed to the varied geological characteristics of the lake and its sediments.
Compared to the established W.H. O (1984) drinking water standards manganese, aluminium and iron levels were above these limits whereas zinc, lead, chromium, copper and cadmium were below.
Many trace metals are regarded as serious pollutants of aquatic ecosystems because of their environmental persistence, toxicity, and ability to be incorporated into food chains. The chemical behaviour of these elemen·ts in water (i.e speciation) and accompanying transformations in sediments, e.g. through methylation, Hg and Sn results in even more toxic forms. Sediments and water provide pathways for trace metals where they may become bioavailable to aquatic organisms, after deposition and translocation from various diffuse and point sources apart from geological sources.
Various metals from industrial, agric\lltural, domestic and urban wastes may enter the river and lake waters through leaching, runoff, effluents and dry deposition. In industrialized and heavily urbanized areas, studies on heavy metal sources, contamination and historical loadings exist world wide (BINEY et ai.. 1991; OKOYE et al., 1991; FORSTNER 1973;  38 JOB MWAMBURI AND FREDRICK NATHAN OLOO 1000 ml of unfiltered water sample was prl,;served with conc. Nitric acid (HN03, Analytic.ll Grade Quality. 70 o/c w/w) and stored under refrigeration before digestion with conc. Nitric acid (Analytical Grade Quality, 70 % w/w in the laboratory according to standard methods (APHA, 1985 and GEMSIWATER, 1992) . Acid blanks were handled and prepared in a similar way as the samples.
Lake bottom sediments were collected using a precleaned Ekman grab sampler at each sampling site. The innermost part of the sediment (not in contact with the sampler) was scooped using a precleaned stainless steel spoon. transferred into polythene bags and frozen before drying at 105°C for 24 hours in an oven. After crushing to powdered form, the less than 63 flm grain size fraction (seived using a stainless steel B.S 410 Standard sieve) was digested using 10 ml of Aqua-regia (i.e conc. HNO, : conc. HCI 1:3 vol. ratio, Analytical Grade Quality acids.) for 30 minutes at 60°C in an aluminium heating block. The resulting solutions were diluted to mark in 50 ml volumetric flask using distilled water. Reagent blanks were treated in a similar manner. The organic matter content in the lake sediments was determined as percentage loss on ignition (L.O.!) by drying about 1.0 g of the sediment at 550°C in a furnace for I hour. The L.O.! (HAKANSON et al., 1983) was calculated as shown below:
Where Ws = Weight of dry sediment; and Wr = Weight of inorganic residue.
The digests were analysed using an automated Varian Techtron Spectra AA-IO atomic absorption spectrophotometer. The samples were run together with the blanks. Any element introduced into the sample digests was subtracted from the element concentration in the water and sediment samples analysed.
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The pH, conductivity, temperature, dissolved oxygen and turbidity were determined in situ using standard meters. Total alkalinity and total hardness were also determined according to standard methods (APHA, 1985) .
STUDY AREA
The study area (Fig.!) comprises of the Kenyan portion of Lake Victoria which constitutes about 6% (approx 4,000 km 2 ) of the entire lake. Nyanza gulf forms the main section of the Kenyan part of L. yictoria with a surface area of about 1,400 km-(MELACK, 1979) and a , total catchment area of about 11,994 km-. The lakeshore basin is relatively dry with a low lying soathern shore and a hilly northern shore. The major river basins are Nyando (total area 3,450km 2 ) Sondu-Miriu (total area 3,489 km 2 ) and Nzoia basin (CALAMARI et al., 1992) .
The regional geology consists of Precambrian rocks, Tertiary sediments and lavas, and Quaternary volcanics and sediments (NYAMBOK et al., 1979) . Surrounding areas include Nandi, Kericho and Kisii highlands. The main industries include sugar, tea and coffee in the highland and lake shore regions with others concentrated around the main Kisumu town (KIRUGARA et al., 1996) . The area receives an annual rainfall ranging from 1,300 mm 1,800 mm with a long rainy season (March -May) and a short rainy season (October December).
RESULTS AND DISCUSSION
Lake Victoria (Kenya) waters RivllrF ig, L The Kenvan portion of Lake Victoria shoWing the drainage area, lake sampling stations, major industrial sites and towns QOO,
The total mean Cu values showed a maximum value of 0.006 mg/l in the surface water (stations 9 and 2) and in the bottom water (stations 4,32 and 37). The maximum Cu value of 0.03 mg/l was recorded at station 53.
Copper and chromium concentrations were determined from March 1994 to July 1994 with a maximum value of 0.004 mg/l (station 37 
Lake sediments.
Bottom sediments in deeper areas consisted of black greyish clay material as compared to sandy sediments in inshore and river mouth regions which were shallow. Sediment mean organic matter content ranged from 4% -32.52% as shown in figure 5 . The mean metal sediment levels for AI, Fe, Mn, Zn, Pb, Cu, Cr and Cd are shown in figures 6. 7, and 8 below. The results from lake sediments in less than 63 m grain size, were highly comparable to earlier results in the same area as shown in •
1_ % Organic matter 10 9 8 3 17 1 2 53 54 26 Sampling stations Lake bottom sediments around Kisumu and Homa bay towns showed relatively high Pb and Zn levels. These urban sites contribute varied types. and levels of inor~anic contaminants input through various industrial and municipal wastes from the effluents and runoffs. Leaded fuel, paints and associated harbour activities contribute to the external inputs of these metals, apart from the geological sources.
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Fe and Mn levels in the sediments were higher than results frolll earlier surveys (ONYARI, 1985 & ONYARI et at., 1989 whereas the rest of the clements were comparable. These elements most likely arise as eroded soils and their concentrations near river mouths and in shallow, nearshore waters will likely vary with river discharge and wind-generated turbulence causing re-suspension. Apart from station 54 (Off R. Yala mouth), which 'receives water aftcr passing through the swamp and which recorded relatively lower metal levels. stations 3(Otf R.Awach). I(Off R. Nyando). 10(Railway pier), 2(Off R. SonduMiriu), 9(Homa bay). 17(Off R. Kibos) and 37(01'1' Soklo point) recorded higher metal levels. These are shallow nearshore and river
COl\;CLUSION
The bottom lake waters contained relatively higher total metal concentration levels as compared to the surface lake waters. Significant variations between the surface and bottom lake \vaters were observed for total AI, Mn and Fe, with relatively higher levels during the rainy seasons. Cu, AI, Fe and Mn recorded maximum levels at the mouth of R. Nzoia. The high sediment loads input from the catchment area could probably result in more of the elements existing in particulate form due to meta) adsorption. Pan-Paper mill factory emuent discharge upstream may modify the natural Cu levels observed, where significantly high Cu levels in sediments and bottom waters were noted at the mouth of R. Nzoia as compared to other areas.
The river mouths and shallow nearshore areas in the lake recorded relatively higher total concentration levels of AI, Fe and Mn. Cd was below detection levels in both water and bottom lake sediment.
SUMMARY
Results from the monthly study conducted between March 1994 and March 1995 in Lake Victoria (Kenya), on the concentration and distribution levels of total AI, Fe, Mn, Cu, Zn, Cr, Pb and Cd in sediments, surface and bottom waters, revealed high levels in bottom waters as compared to the surface waters. Relatively high levels of metals were observed in the shallow nearshore and river mouth areas.
The presence of particulate materials from river inputs coupled with resuspended sediments, remain in suspension in the water column where the adsorbed metals result is the high total concentrations observed. Various nonpoint and point sources tend to modify the metal levels in the waters. Relatively higher Pb and Zn levels were observed in sediments around the urban sites (Kisumu and Homa bay) .compared to other areas in the lake. This indicates the influence of metal pollution from the surrounding towns activities ("juakali" and harbour activities, vehicle leaded fuel and paints), industrial effluents and municipal wastes.
The concentration levels of AI, Fe and Mn were higher than the recommended W.H. O (1984) drinking water guideline values, whereas Cu, Cr,Cd, Zn and Pb levels were below.
There is need to understand the source, pathway, loads and fate of-inorganic contaminants from the catchment area into the lake. For rational exploitation of the aquatic resources, with minimal interference, proper watershed management policies and efficient control of pollutants into the natural surface waters is necessary.
